Homocysteine thiolactone and protein homocysteinylation in human endothelial cells: implications for atherosclerosis.
Editing of the nonprotein amino acid homocysteine by certain aminoacyl-tRNA synthetases results in the formation of the thioester homocysteine thiolactone. Here we show that in the presence of physiological concentrations of homocysteine, methionine, and folic acid, human umbilical vein endothelial cells efficiently convert homocysteine to thiolactone. The extent of this conversion is directly proportional to homocysteine concentration and inversely proportional to methionine concentration, suggesting involvement of methionyl-tRNA synthetase. Folic acid inhibits the synthesis of thiolactone by lowering homocysteine and increasing methionine concentrations in endothelial cells. We also show that the extent of post-translational protein homocysteinylation increases with increasing homocysteine levels but decreases with increasing folic acid and HDL levels in endothelial cell cultures. These data support a hypothesis that metabolic conversion of homocysteine to thiolactone and protein homocysteinylation by thiolactone may play a role in homocysteine-induced vascular damage.